Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.039; wR factor = 0.104; data-to-parameter ratio = 15.1.
In the title compound, C 13 H 22 N 2 O, the central imidazolidine ring is in an envelope conformation and the two cyclohexane rings adopt chair conformations. In the crystal structure, the molecules are linked into centrosymmetric R 2 2 (8) dimers by pairs of N-HÁ Á ÁO hydrogen bonds.
Related literature
For general background to imidazolidine derivatives, see: Tsao et al. (1991) ; Wang et al. (1995) . For bond-length data, see: Allen et al. (1987) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For ring conformational analysis, see: Cremer & Pople (1975) ; Nardelli (1995) . Table 1 Hydrogen-bond geometry (Å , ). (14) 172 (1) Symmetry code: (i) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97 and PARST (Nardelli, 1995) .
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Comment
Imidazolidines occupy a unique position among the five-membered heterocycles and are highly used in synthetic as well as mechanistic organic chemistry and biochemistry (Tsao et al., 1991) . Imidazolidine derivatives are important intermediates and building blocks in the construction of various biologically active compounds (Wang et al., 1995) .
In the title molecule ( Fig. 1) , the five-membered imidazolidine ring is transfused with two cyclohexane rings. The bond lengths are comparable to the reported values (Allen et al., 1987) . The imidazolidine ring adopts an envelope conformation, with flap atom N1 deviating by 0.198 (2) Å from the C2/N3/C4/C5 plane. The asymmetry parameters for the imidazolidine ring shows that a mirror plane is passing through the atom N1 [ΔC s = 2.7 (1)] (Nardelli, 1995); the puckering parameters [q2 = 0.128 (1) Å and φ(2) = 187.8 (5)°] (Cremer & Pople, 1975 ) also support the above fact. The sum of the bond angles around N1 (326.6°) shows sp 3 hybridization and atom N3 (359.6°) is in accordance with sp 2 hybridization. The two cyclohexane rings adopt chair conformations.
In the crystal, molecules are linked into centrosymmetric R 2 2 (8) (Bernstein et al., 1995) dimers by pairs of N-H···O hydrogen bonds (Table 1) .
Experimental
Potassium cyanide (20 mmol), ammonium chloride (20 mmol) and aqueous ammonium sulfide (30 ml) were dissolved in water (50 ml). Cyclohexanone (40 mmol) was slowly added into the above reaction mixture and stirred for 8 h at 333 K.
The precipitated cyclohexan-1-spiro-2'-(imidazolidin-4'-thione)-5'-spiro-1''-cyclohexane was filtered. An ice-cold solution of the above imidazolidin-4-thione (5 mm0l) in glacial acetic acid (5 ml) was treated with hydrogen peroxide (30%, 5 ml) and kept at room temperature for 24 h. The reaction mixture was poured into crushed ice and extracted with ether (40 ml).
Evaporation of ether yielded the title compound which was recrystallized by slow evaporation of a water-acetone (20:2) solution.
Refinement N-bound H atoms were located in a difference map and refined freely. C-bound H atoms were positioned geometrically (C-H = 0.97 Å) and allowed to ride on their parent atoms, with U iso (H) = 1.2U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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